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DETAILED ACTION 
Claim Rejections - 35 USC 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 5, 6, 23-25, and 32-33 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tsuzuki et al. (US 6,479,744) in view of Wood et al. (US Patent 
6,150,717). 

As to claims 5 and 6, Tsuzuki et al. disclose a method for producing solar cell 
module in Figures 5A and 5B comprising: a step for providing (col. 2; lines: 37-38) a 
plurality of solar cell elements (photovoltaic devices, 101 and 101') having a front 
surface electrode/cover electrode (106) (col. 10; lines: 43) formed on a light receiving 
surface (front side of the substrate) (col.1 ; lines: 49-51 ) of a semiconductor substrate 

(701) a shown in Figure 8. In Figure 8, a surface electrode/upper and collector 
electrodes (706 and 707) is formed on a light-receiving surface of the semiconductor 
substrate (col. 10, lines: 65-67) light is incident on the side of the cell bounded by upper 
and collector electrodes (706 and 707) and a back surface electrode/lower electrode 

(702) formed on a non-light receiving surface of the semiconductor substrate 
(701)(col.1; lines: 55-68). Tsuzuki et al. provides a step (col. 2; lines: 37-38) for 
connection tabs/metal member (104) for interconnecting the surface electrode on the 
light-receiving surface and the back surface electrode on the non-light receiving surface 



p 
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of the solar cell elements as shown in Figures 5A and 5B (col. 2; lines: 59-67 & col. 3; 
lines: 1-2). 

Tsuzuki et al. further disclose the step/process of connecting (col. 7, lines: 1-10) 
a first connection tabs to the front surface electrode of the one of the solar elements by 
way of a solder connection and then connecting a second connection tab to the back of 
the surface electron of another solar cell element by way of soldering (i.e, one layer for 
each of the two sides of the connection tab) (col. 3; lines: 14-15 & col. 16; lines: 30-35) 
as shown in Figure 5B. Tsuzuki et al. further discloses a step for connecting the first 
connection tab to the second connection tab as shown in Figure 5B (col. 3; lines: 34-37) 
and utilizes two different material types for electrodes (e.g. lower electrodes (702) are 
comprised of Al, Ag, Pt, Au, Ni, Ti, etc..) (col. 1 1 ; lines: 36-39) and upper electrodes 
(706) are comprised of metal oxides such as SnC>2, ZnO, etc.. .(col. 12; lines: 7-18). 

However, Tsuzuki et al. fail to teach is that the second solder layer having 
different melting points than the first solder layer and that first solder has a higher 
melting point than the second solder layer. 

Wood et al. discloses a method for mounting electrical interconnections with 
solder to the electrodes of the semiconductor device (col. 1 ; lines: 1 5-24) and further 
discloses that one of the solder alloys can be a high temperature alloy and the other 
solder alloy a low temperature alloy and that it aids in the assembly of the 
semiconductor module (col. 9; lines: 6-22). Wood teaches that when an electrode is of a 
lower melting temperature and the solder is of a higher melt temperature, then the 
solder can be reflowed to form bonded connections (col. 9; lines: 61-67). The solder 
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temperature is chosen between the melt temperature of the electrode and solder melt 
temperature to allow for the solder to soften and not enter the liquid phase, such that it 
will have a structural rigidity (col. 9; lines: 61-67). It would have been obvious to one of 
ordinary skill in the art at the time of the invention to incorporate two different solders 
with different melting points as taught by Wood et al. to the method of producing a solar 
cell module of Tsuzuki et al. in order to aid in the assembly of the semiconductor 
module with two different electrode materials that needs two different sold materials. 
2. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tsuzuki 
et al. (US Patent 6, 479,744) and Wood et al. (US Patent 6,150,717) as applied to claim 
6 above, and in further view of Nakahara et al (JP 2002/346788). 

With respect to claim 7, modified Tsuzuki et al. discloses all the features of claim 
6 above, but fails to disclose that the solder layer with higher melting point is 
substantially free of lead. 

Nakahara et al. teach a lead-free, Sn-Ag based solder alloy that is an 
environmentally sound (paragraphs 0003 and 0004) alternative to Pb-based solder 
while providing high joint dependability (paragraph 0006). The specific composition of 
the alloy is given in paragraph 0008, which lists both Ag and P as constituents. It would 
have been obvious to one of ordinary skill in the art at the time of the invention to use 
the solder of Nakahara et al. for fixing the connection tabs to the electrodes of the 
modified Tsuzuki et al. in order to render the latter environmentally sound while 
providing high joint dependability. 
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3. Claims 8-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tsuzuki et al. (US Patent 6, 479,744) and Wood et al. (US Patent 6,150,717) as applied 
to claim 5 above, and in further view of Okada et al. (US Patent 6,571 ,469). 

As to claims 8 and 9, modified Tsuzuki et al. discloses all the features of claim 
5 above and further discloses that the connection tabs of Tsuzuki et al. (metal member, 
104) are connected by means of a solder to a common connection line (bus bar, 102) 
as described in Column 7, lines 3-10. However, modified Tsuzuki et al. fails to disclose: 
(1) through holes at the connection areas between the connection tabs and the surface 
electrodes or the back surface electrodes or (2) that the connection tabs are provided 
with through holes at connection areas between the connection tabs and the common 
connection line. 

Okada et al. disclose a soldering method (Figure 26) for the manufacture of a 
modular board (Figure 1) with multiple electrodes. The method includes the use of 
through-holes (through holes, 103) in order to bond said electrodes more "securely" 
even "when the board is subject to warpage" (Column 1, lines 63-65 and Column 2, 
lines 1-10). The through-holes allow molten solder to flow freely between the two 
electrodes to create a more reliable contact (column 3, lines 45-48). It would have been 
obvious to one of ordinary skill in the art at the time of the invention to use the soldering 
method along with the through holes of Okada et al. at the connection areas between 
the connection tabs and the surface electrodes in modified Tsuzuki et al. above, in order 
to bond the surface of the connection tab to the surface of the surface electrode to each 
other more reliably (i.e., more securely even when the electrodes are subject to 



Application/Control Number: 1 0/801 ,987 Page 6 

Art Unit: 1795 

warpage) by allowing molten solder to flow more freely between them. Similarly, it 
would also have been obvious to one of ordinary skill in the art at the time of the 
invention to use the soldering method along with the through holes of Okada et al. at the 
connection areas between the connection tabs and the connection line in the method of 
producing the solar cell of modified Tsuzuki et al., in order to bond the surface of the 
connection tab to the surface of the connection line to each other more reliably (i.e., 
more securely even when the electrodes are subject to warpage) by allowing molten 
solder to flow more freely between them. 

As to claim 10, modified Tsuzuki et al. discloses all the features of claim 5 
above and further discloses that the connection tabs of Tsuzuki et al. (metal member, 
104) are connected by means of a solder to a common connection line (bus bar, 102) 
as described in Column 7, lines 3-10. However, modified Tsuzuki et al. fails to disclose 
that the common connection line is provided with through holes at connection areas 
between the common connection line and the connection tabs. 

Okada et al. disclose a soldering method (Figure 26) for the manufacture of a 
modular board (Figure 1) with multiple electrodes. The method includes the use of 
through-holes (through holes, 103) in order to bond said electrodes more "securely" 
even "when the board is subject to warpage" (Column 1 , lines 63-65 and Column 2, 
lines 1-10). The through-holes allow molten solder to flow freely between the two 
electrodes to create a more reliable contact (Column 3, lines 45-48). It would have 
been obvious to one of ordinary skill in the art at the time of the invention to use the 
soldering method along with the through holes of Okada et al. to the method of 



Application/Control Number: 10/801 ,987 Page 7 

Art Unit: 1795 

producing the solar cell of modified Tsuzuki et al. in the common connection line in 
order to bond the surface of the connection tab to the surface of the connection line to 
each other more reliably (i.e., more securely even when the electrodes are subject to 
warpage) by allowing molten solder to flow more freely between them. 
4. Claims 1 1 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tsuzuki et al. (US Patent 6, 479,744) and Wood et al. (US Patent 6,150,717) as 
applied to claim 5 above, and in further view of Mizukami et al. (US Patent 6,369,315) 
and Okada et al.(US Patent 6,571,469). 

With respect to claims 1 1 and 12, modified Tsuzuki et al. discloses all the 
features of claim 5 above, but fails to disclose a terminal box or output wires used to 
connect the solar cell elements to the terminals of that box. 

Mizukami et al. disclose a power generation system specifically for use with an 
array of photovoltaic modules (Figure 1 ). Like the apparatus of Tsuzuki et al., Mizukami 
et al. connect their photovoltaic array via bus bars (bus bar, 13, Figure 1). The major 
advantage of the system of Mizukami et al. over that of Tsuzuki et al., described in 
Column 5, lines 24-28 of Mizukami et al., is that its bus bars contain extensions (13b) 
that are connected directly to "an output fetching line" (or a line that allows the power 
outputted by the cells to be used by the outside world) via a terminal box (17). As 
Mizukami et al. explain in column 2, lines 5-10, using said features with said type of 
terminal box allows the number of soldering spots in an output fetching wiring to be 
reduced. As shown in Figure 1 and explained in Column 5, lines 32-35, the output wires 
(bus bar extensions, 13b) connect the solar cell elements with the terminals (terminals, 
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18) of a terminal box (17) by means of solder (solder, 23). It would have been obvious 
to one of ordinary skill in the art at the time of the invention to add the bus bar 
extensions and the terminal box of Mizukami et al. to the modified device of Tsuzuki et 
al. in order to reduce the number of soldering spots in output fetching wiring. However, 
modified Tsuzuki et al. al. fails to teach that the output wires or the terminals of the box 
are provided with through holes at connection areas between the terminals and the 
output wires. 

Okada et al. disclose a soldering method (Figure 26) for the manufacture of a modular 
board (Figure 1) with multiple electrodes. The method includes the use of through- 
holes (through holes, 103) in order to bond said electrodes more "securely" even "when 
the board is subject to warpage" (Column 1, lines 63-65 and Column 2, lines 1-10). The 
through-holes allow molten solder to flow freely between the two electrodes to create a 
more reliable contact (Column 3, lines 45-48). It would have been obvious to one of 
ordinary skill in the art at the time of the invention to use the soldering method along 
with the through holes of Okada et al. while providing the through holes either the output 
wires or the terminals of modified Tsuzuki et al., in order to bond the surface of the wire 
to the surface of the terminals to each other more reliably (i.e., more securely even 
when the electrodes are subject to warpage) by allowing molten solder to flow more 
freely between them. 

As to claims 23-25 and 32-33, Tsukuki et al. discloses method for producing a 
solar cell module according to claim 5 above, further comprising coating a surface of the 
electrode with the solder (col. 2; lines: 59-67 & col. 3; lines: 1-2) layer before the step for 
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connecting a first connection tab to the front surface electrode of one of the solar cell 
elements (col.3; lines: 11-15). 

Tsuzuki et al. further disclose the step/process of connecting (col. 7, lines: 1-10) 
a first connection tabs to the front surface electrode of the one of the solar elements by 
way of a solder connection and then connecting a second connection tab to the back of 
the surface electron of another solar cell element by way of soldering (i.e, first 
connection tab is connected to the front of surface of the solar element and second 
connection tab is connected to the bottom surface of the other solar cell element 
wherein the first connection tab is not connected) (col. 3; lines: 14-15 & col. 16; lines: 30- 
35) as shown in Figure 5B. Tsuzuki et al. further discloses a step for connecting the first 
connection tab to the second connection tab as shown in Figure 5B (col.3; lines: 34-37) 
and utilizes two different material types for electrodes (e.g. lower electrodes (702) are 
comprised of Al, Ag, Pt, Au, Ni, Ti, etc..) (col.11; lines: 36-39) and upper electrodes 
(706) are comprised of metal oxides such as Sn02, ZnO, etc..(col.12; lines: 7-18). 

However, Tsuzuki et al. fail to teach is that the second solder layer having 
different melting points than the first solder layer and that first solder has a higher 
melting point than the second solder layer. 

Wood et al. discloses a method for mounting electrical interconnections with 
solder to the electrodes of the semiconductor device (col.1 ; lines: 1 5-24) and further 
discloses that one of the solder alloys can be a high temperature alloy and the other 
solder alloy a low temperature alloy and that it aids in the assembly of the 
semiconductor module (col. 9; lines: 6-22). Wood teaches that when an electrode is of a 
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lower melting temperature and the solder is of a higher melt temperature, then the 
solder can be reflowed to form bonded connections (col. 9; lines: 61-67). The solder 
temperature is chosen between the melt temperature of the electrode and solder melt 
temperature to allow for the solder to soften and not enter the liquid phase, such that it 
will have a structural rigidity (col. 9; lines: 61-67). It would have been obvious to one of 
ordinary skill in the art at the time of the invention to incorporate two different solders 
with different melting points as taught by Wood et al. to the method of producing a solar 
cell module of Tsuzuki et al. in order in order to aid in the assembly of the 
semiconductor module with two different electrode materials that needs two different 
sold materials. 

5. Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tsuzuki 
et al. (US Patent 6, 479,744) and Wood et al. (US Patent 6,150,717) as applied to claim 
25 above, and in further view of Nakahara et al (JP 2002/346788). 

With respect to claim 26, modified Tsuzuki et al. discloses all the features of 
claim 6 above, but fails to disclose that the solder layer with higher melting point is 
substantially free of lead. 

Nakahara et al. teach a lead-free, Sn-Ag based solder alloy that is an 
environmentally sound (paragraphs 0003 and 0004) alternative to Pb-based solder 
while providing high joint dependability (paragraph 0006). The specific composition of 
the alloy is given in paragraph 0008, which lists both Ag and P as constituents. It would 
have been obvious to one of ordinary skill in the art at the time of the invention to use 
the solder of Nakahara et al. for fixing the connection tabs to the electrodes of the 
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modified Tsuzuki et al. in order to render the latter environmentally sound while 
providing high joint dependability. 

6. Claims 27-29 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tsuzuki et al. (US Patent 6, 479,744) and Wood et al. (US Patent 6,150,717) as applied 
to claim-25 above, and in further view of Okada et al. (US Patent 6,571,469). 

As to claims 27-29, modified Tsuzuki et al. discloses all the features of claim 5 
above and further discloses that the connection tabs of Tsuzuki et al. (metal member, 
104) are connected by means of a solder to a common connection line (bus bar, 102) 
as described in Column 7, lines 3-10. However, modified Tsuzuki et al. fails to disclose: 
(1) through holes at the connection areas between the connection tabs and the surface 
electrodes or the back surface electrodes or (2) that the connection tabs are provided 
with through holes at connection areas between the connection tabs and the common 
connection line. 

Okada et al. disclose a soldering method (Figure 26) for the manufacture of a 
modular board (Figure 1 ) with multiple electrodes. The method includes the use of 
through-holes (through holes, 103) in order to bond said electrodes more "securely" 
even "when the board is subject to warpage" (Column 1, lines 63-65 and Column 2, 
lines 1 -10). The through-holes allow molten solder to flow freely between the two 
electrodes to create a more reliable contact (Column 3, lines 45-48). It would have 
been obvious to one of ordinary skill in the art at the time of the invention to use the 
soldering method along with the through holes of Okada et al. at the connection areas 
between the connection tabs and the surface electrodes in modified Tsuzuki et al. 
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above, in order to bond the surface of the connection tab to the surface of the surface 
electrode to each other more reliably (i.e., more securely even when the electrodes are 
subject to warpage) by allowing molten solder to flow more freely between them. 
Similarly, it would also have been obvious to one of ordinary skill in the art at the time of 
the invention to use the soldering method along with the through holes of Okada et al. at 
the connection areas between the connection tabs and the connection line in the 
method of producing the solar cell of modified Tsuzuki et al., in order to bond the 
surface of the connection tab to the surface of the connection line to each other more 
reliably (i.e., more securely even when the electrodes are subject to warpage) by 
allowing molten solder to flow more freely between them. 

As to claim 28, modified Tsuzuki et al. discloses all the features of claim 5 
above and further discloses that the connection tabs of Tsuzuki et al. (metal member, 
104) are connected by means of a solder to a common connection line (bus bar, 102) 
as described in Column 7, lines 3-10. However, modified Tsuzuki et al. fails to disclose 
that the common connection line is provided with through holes at connection areas 
between the common connection line and the connection tabs. 

Okada et al. disclose a soldering method (Figure 26) for the manufacture of a 
modular board (Figure 1) with multiple electrodes. The method includes the use of 
through-holes (through holes, 103) in order to bond said electrodes more "securely" 
even "when the board is subject to warpage" (Column 1 , lines 63-65 and Column 2, 
lines 1-10). The through-holes allow molten solder to flow freely between the two 
electrodes to create a more reliable contact (Column 3, lines 45-48). It would have 
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been obvious to one of ordinary skill in the art at the time of the invention to use the 
soldering method along with the through holes of Okada et al. to the method of 
producing the solar cell of modified Tsuzuki et al. in the common connection line in 
order to bond the surface of the connection tab to the surface of the connection line to 
each other more reliably (i.e., more securely even when the electrodes are subject to 
warpage) by allowing molten solder to flow more freely between them. 
7. Claims 30 and 31 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tsuzuki et al. (US Patent 6, 479,744) and Wood et al. (US Patent 6,150,717) as 
applied to Claim 25 above, and in further view of Mizukami et al. (US Patent 6,369,315) 
and Okada et al.(US Patent 6,571 ,469). 

With respect to claims 30 and 31 , modified Tsuzuki et al. discloses all the 
features of claim 25 above, but fails to disclose a terminal box or output wires used to 
connect the solar cell elements to the terminals of that box. 

Mizukami et al. disclose a power generation system specifically for use with an 
array of photovoltaic modules (Figure 1 ). Like the apparatus of Tsuzuki et al., Mizukami 
et al. connect their photovoltaic array via bus bars (bus bar, 13, Figure 1). The major 
advantage of the system of Mizukami et al. over that of Tsuzuki et al., described in 
Column 5, lines 24-28 of Mizukami et al., is that its bus bars contain extensions (13b) 
that are connected directly to "an output fetching line" (or a line that allows the power 
outputted by the cells to be used by the outside world) via a terminal box (17). As 
Mizukami et al. explain in Column 2, lines 5-10, using said features with said type of 
terminal box allows the number of soldering spots in an output fetching wiring to be 
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reduced. As shown in Figure 1 and explained in Column 5, lines 32-35, the output wires 
(bus bar extensions, 13b) connect the solar cell elements with the terminals (terminals, 
18) of a terminal box (17) by means of solder (solder, 23). It would have been obvious 
to one of ordinary skill in the art at the time of the invention to add the bus bar 
extensions and the terminal box of Mizukami et al. to the modified device of Tsuzuki et 
al. in order to reduce the number of soldering spots in output fetching wiring. However, 
modified Tsuzuki et al. al. fails to teach that the output wires or the terminals of the box 
are provided with through holes at connection areas between the terminals and the 
output wires. 

Okada et al. disclose a soldering method (Figure 26) for the manufacture of a 
modular board (Figure 1 ) with multiple electrodes. The method includes the use of 
through-holes (through holes, 103) in order to bond said electrodes more "securely" 
even "when the board is subject to warpage" (Column 1 , lines 63-65 and Column 2, 
lines 1-10). The through-holes allow molten solder to flow freely between the two 
electrodes to create a more reliable contact (Column 3, lines 45-48). It would have 
been obvious to one of ordinary skill in the art at the time of the invention to use the 
soldering method along with the through holes of Okada et al. while providing the 
through holes either the output wires or the terminals of modified Tsuzuki et al., in order 
to bond the surface of the wire to the surface of the terminals to each other more 
reliably (i.e., more securely even when the electrodes are subject to warpage) by 
allowing molten solder to flow more freely between them. 
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Response to Arguments 

Specification 

1 . Due to the amendment of the specification, the objection to the specification is 
withdrawn. 

Claim Objections 

2. Due to the cancellation of claims 1-4, the objection to claims 3 and 4 are 
withrawn. 

Claim Rejections under 35 USC 102 

3. Due to the cancellation of claim 1, the claim rejection under 35 USC 102 is 
withdrawn. 

Claim Rejections under 35 USC 103 

4. All arguments are directed toward claim 5, and all dependants as amended have 
been considered. Such amendments require new grounds of rejection present above. 

Conclusion 

4. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
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mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Asha Hall whose telephone number is 571-272-9812. 
The examiner can normally be reached on Monday-Thursday 8:30-7:00PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Alexa Neckel can be reached on 571-272-1446. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




AJH 
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